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Short-term weather forecasts are well known to be sensitive to initial
conditions.  Recently, some aspects of the long-term climate
simulated by atmospheric general circulation models have also been
found to be sensitive to the atmosphere’s initial conditions, even
when sea surface boundary conditions are prescribed by
observations.
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The UCLA/LLNL parallel atmospheric GCM is a useful tool for
investigating this phenomenon.  On several massively parallel
computer architectures, we have obtained execution efficiencies
comparable to or exceeding those attainable on conventional
multiprocessor supercomputers.  As a result, we have been able to
produce an ensemble of 20 ten-year simulations.  Members of the
ensemble have surface boundary conditions identically prescribed as
in the Atmospheric Model Intercomparison Project, but initial
conditions differ slightly.  The large number of members in our
ensemble provides better statistics than heretofore attainable when
assessing the relative effects of differing initial conditions versus
differing year-to-year surface boundary conditions.
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In this study we focus our attention on ocean-atmosphere fluxes of
importance to the coupled system’s behavior, such as the difference
between precipitation and evaporation.
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